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itMroduction and Summar 

—^The objective of t he work reported here is to determine the generality 

of m&f  recent discovery that substitution of fluorine for hydrogen in an 

explosive material leads to desensitization.  In earlier work for Lawrence 

Livermore Laboratory (ERDA) wc  discovered that substitution of the -CH2- 

group in FEFO with a -CF2- group reduces the sensitivity to impact and 

low velocity detonation (LVD) .^ In addition 

FC(N02)2CH2OCH2OCH2C(N02)2F 

FC(N02)2CH2OCF2OCH2C(N02)2F 

FEFO 

I Reduced 

I sensitivity 

DFF 

to achieving reduced sensitivity, the physical properties of DFF are more 

desirable than FEFO.„^A comparison of the sensitivity characteristics and 

physical properties of FEFO and D  ..re shown#in Table 1. 

In order to generalize our hypothesis that\the substitution of 

fluorine for hydrogen will desensitize an explosive, we will first prepare 

formals analogous to FEFO and DFF and determine their sensitivity charac- 

teristics. 

During the first report period the sensitivity testing equipment was 

calibrated materials were ordered, and laboratory work begun. 

I 
h 
r 

Synthesis 

Table 2 shows the formals and difluoroformals which we propose to 

study. We have begun the synthesis of TEFO and Its difluoro analog. 

TEFO has already been reported,1 and a sample has been prepared for 

testing. Although some of the sensitivity characterist.-:s of TEFO are 

already known, they will be repeated so that there will be a direct 

comparison of the test results using the same equipment. Difluoro-TEPO 

1.  M. E. Hill and K. G. Shipp, U.S. Patent 3,526,667, (1970). 

1 



Table 1 

PHYSICAL PROPERTIES OF FEFO AND DFF 

Mol wt 

bp, 0C (mm) 

mp, 0C 

vp, ß  (250C) 

p, g/cc (0C) 

m 0,   kcal/mol 

DTA, 0C 

CRT, cc 

LVD 

HVD 

Impact, kg-cm 

[FC(NOa)3CH20]2CHa [FC( N0a)9CH20]aCF2 
FEFO DFF 

320.1 356.1 

110 (0.3) 70 (0.003) 

+14 -17 

0.16 1.6 

1.59 1.67 (27) 

-178 -275 

exotherm starts 209 exotherm starts 228 
max 250 

0.04-0.1 0.04-0.06 

1500-1800 225-325 

80-85 77 

6 135 

Notes:  CRT (chemical reactivity test) = Volume of gas in a cubic centimeter 

released at 1000C for 8 hr. 

Impact (kg-cm) = Product of a 3-kilogram weight falling one centimeter. 

LVD (low velocity detonation) = Number of 1-mm cards necessary to 

reduce detonating explosive impact. 
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is not a known compound, but its synthesis using known procedures2'3 

(Eqs 1-2) should not be difficult, A sample of the carbonate has been 

2C(N02)3CH2OH + C0C12 
(1) 

•*~        [C(N02)3CH20]2C=0 

I [C(N02)3CH20]2C=0 +  SF4 

HF 

(2) 
■*►   [C(N02)3CH20]2CF2 

prepared, and the fluorination reaction is planned during the next report 

period. 

The second formal pair which we plan to prepare and characterize, 

is ADDF and its -CH2- analog. ADDF has been reported,4 and a literature 

survey indicates that there are two possible routes to the -CH2- analog 

as shown in Eqs 3-4 and Eqs 5-6. , 

FC(N02)2CH2OH + HC1 + HCHO 
(3) 

■*-       FC(N02)2CH20CH,_(C1 

2FC(N02)2CH20CH2C1   + A-DIOL 
(4) 

[FC(NO2)2CH2OCH2OCH2]2C(NO2)2 

DINOL +   (CH20)3   + AICI3 
(5) 

-*■    (CICH2OCH2)2C(NO2)2 

(C1CH20CH2)2C(N02)2  +  2FC(NO2)2CH20H    ^ [FC(NO  )2CH2OCH2OCp2]2C(N02) 
(6) 

2. T. N. Hall, J. Org. Chem. 33, 4457 (1968). 

3. P. E. Aldrich and W. A. Sheppard, J. Org. Chem. 29, 11 (1964). 

4. SRI Report, May 1, 1971 to January 31, 1973, Contract No. AT(04-3)-115. 



The 1 luorodinitroc'thyl, chloromethyl ether Eq 3, and 1,3-bischloromethyl 

2,2-dipitropropyl ether, Eq 5, have been reported;5 6 the condensation 

of chloromethyl ethers with acidic alcohols is well known. 

Future Work 

During the next report period we plan to fluorinate bistrinitroethyl 

carbonate to give difluoro-TEFO and begin the sensitivity tests on TEFO 

and difluoro-TEFO.  We will also begin the synthetic effort to prepare 

ADDF and its -CH2- analog. 

5. ALWT-High Energy Plasticizer and Hinder Synthesis, Final Report, 

15 February I97fi, G. W. Lawrence, et al. 

6. H, Ü. Adolf and M. J. Kamlct, .1. Org. Chem. 34, 45. (1969). 
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